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为-0.3 mol m-2 y-1，南海北部表现为大气CO2的弱汇；夏季，南海北部平均的海水
pCO2值远远高于大气pCO2均值，同时海气碳通量均值约为0.9 mol m-2 y-1，南海
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Abstract 
A carbon cycle model was set up to study air-sea carbon flux in the northern 
South China Sea. The model takes into account the processes including the air-sea 
carbon flux, the hydrodynamis, the ecological dynamics. The model contains three 
major parts: hydrodynamic part, ecological part and air-sea carbon flux part. 
Hydrodynamic component, ecological component and air-sea carbon flux component 
were correspondingly set up three sub-models. 
The model simulated the distribution and variety about air-sea carbon flux in the 
northern South China Sea. Meanwhile three numerical experiments were designed to 
research the response characteristics of air-sea carbon flux to environmental factors. 
The main results were summarized as follows:    
(1) The different characters of the variations about air-sea carbon flux were 
displayed in several representative points in the northern South China Sea. Both the 
pCO2 and air-sea carbon flux showed strong seasonal signals. Their seasonal 
variations had larger amplitude in the Pearl River estuary than in the others. 
(2) In winter and in summer, both pCO2 and air-sea carbon flux had distinctive 
patterns in the northern South China Sea. In winter, the ocean pCO2 was less than the 
atomspheric one, and the sea-air carbon flux was negative, and thus annual mean 
sea-air carbon flux was about -0.3 mol m-2 y-1. The northern South China Sea was the 
weak sink to atmospheric CO2. In summer, the ocean pCO2 was more than the 
atomspheric one, and the sea-air carbon flux was positive, and thus annual mean 
sea-air carbon flux was about 0.9 mol m-2 y-1. The northern South China Sea was the 
weak source to atmospheric CO2. The whole year average of the air-sea carbon flux 
was about 0.3 mol m-2 y-1, generally speaking, the northern South China Sea was the 
weak sink of air CO2. 
(3) Both pCO2 and air-sea carbon flux were found dominated by the loadings in 
the Pearl River estuary, and that their distributions were very complicated. 
(4) The biology effect in the northern South China Sea was very weak. The 
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(5) The hydrodynamics was the dominant factor for the pCO2 and sea-air carbon 
flux in the northern South China Sea. 
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气平均CO2浓度为370 μL L-1 [2][3][4] , 2003年达375. 07 μL L-1[5] , 2004年达到377. 38 






( Surface Ocean Low Atmosphere Study, SOLAS) [9] 、北美碳计划(North American 
Carbon Program)[10] 、全球海洋碳观测系统( Global Ocean Carbon Observation 






























































































































    F = k × ([CO2*] - KHCO2 × pCO2
海面大气) = k × KHCO2 × (pCO2
表层海水
- pCO2
















































矩而得出,其原理如下[6] :任意标量的涡动通量可以写成 ccF ωρ= , 其中 cF 代表
标量c的密度通量, ω 是垂直风速, cρ 是标量c的密度(或浓度) [26] 。上划线表示
采样间隔内的平均值,实测的风速、温度、浓度等都会表现出较大的无规律性,我
们可以简单地把这些变量看作是一个平均项和一个变化项的和,对于风速和浓度
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